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^€ ^r^r^l M-i^ ^fl# Sf-*Hr ^-#nfl{A photocatalyst 
comprising nano material based ZnO which is grown on a substrate} 

<1> £ la ^ lb^r £ t4 = ^r ^S^r^l M-i^tf]--^ ^-^5] ^^Aj^oj 

<2> 51 2a ^ 2b^r £ 4Sr ^5)^}^ 31 M-^^fl <^^H1^ 

o> si 3a ^ 3b^r ^- ^rSr^^Tfl m^u}-^ ##*fls.^ M-s^l-^ 

GaN°l 5L^€ %#*ti^ ^^Hl^l ^2:51 ^ ¥^^1^ ^r^l^f. 
<4> 51 4a ^ 4b^r ^ ^^^r n^^r A^of^^) M-5^]-^ %^$] <Q*1 

A>gLo><g Orange II -g-^} a^M^ ^ 

<5> £ #^^r nfl d\] ^ ^ O.^ , Jitf ^xfl^O.^.^ 7l ^ ^ ^>7l 7l # 
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-g-W. ^d^l ^#^171^ #*Ke-) ^ ^(h+)°| ^^^rf. o]^^- 

-g-<>l^( -0 2 -)4 . 0H) o| ^S^, o]s.^ o.7l M 5£^r 

^ Afl^ ^ ^SHgrSlHz] ^ 51 rf. 

7]& S^ofl tiVj£^l ^cfl^o] i# ^ 

*1 ^7fl«ls 2002-0011511^^1 7flX| 5]o] til5L^l Ajw.oj 

^ i&^r El-^^o] ^nflS^, ofl-S- tfl^nl^- ^7flwiS ^12003-0096171^.^1 

4. 

< 8> n^^, 71^*1 MVnV^ w^lg ^uflo^ ^5ll§>^, £4 S^^] 

* ^1^ ^ 5U^r *fl3.£ 711 31^^51 ^-#nfll- afl^ 
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<9> o]^5LX} Sj-^ 7l#^ 3E.«a^ Jf^ tfl 

*]o] q-tfljs}-^ Aj-gj-o]-^^ M-ii 4^fl# S^-ft *H^-«Hr ^1*}. 

<n> 7]%; ^ ^>7l 7]^ -S-ofl ^ufll^ ^t^K^ M-it ^fls °l^f-<H*l 7l^fl 

« SL^Kr ##*fl# ^l^W. 
<12> £ TgHgSl ^nfl^ ^Eflo] w^tg ^ nfl rn^ yVnl-^ ^nflofl ^ §><^ % 

#*fl#^ tfl y]7> ^-§-§1 ^Jl M-ici 3.71 S 7M 

S.S., ^--r*!r ^sfl^ 7>^ o^s}, rfo^v oi-g-^H x-^^tII 

<13> °l*h £ Jitf #Afl*l ^^W. ^ #^^r ^^^Hl ¥H3€ 

^^l7]# Sir ^ofl tfl*!; ^x^o] ^o] o_ x ] # #rf^.§>7fl JlH 

SU^Jl ^5]ir Tj-foll^ n ^ojcf. nejjl ^£]ir -g-<H 

§^ £r ^^1^5] 7]^ J15i§H ^€ -g-^^Ai o]i=. A>-g-X>, ^-g-7}^ o] 

£ ^31 -§^1 ^ ^ SiM. n ^s]^ £ ^ofl ^ 

<i4> ^ 7]% ^ ^7] 7}% ^rd\] ^tifl^ ^t^M-c^ M-i^ ^ 
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<i6> 4^- ^ 7l^r ^Ml^ ^a^j-o^l M-t4t, M-i^tfl M-^-ff 

y. ^Efl^ q.^. 7] $.6\) ^1*1 y 0 v%>o.^. flfl*lsq<H ojcf. 

<17> ^>7l 7l^r ^ ^>7l 7]^ ^-^1 ^flfl^ ^ M-i^^tfl ^Bfl^ Xj-gJ. 

o><g7]l M"^ X^Kr ^^fl^ ^S£^r £ la ^ £ 2a°11 ^ HAjS]^ 

$1°-^, o]s-o^ ^A]-xi7} ^t^i^ a>xi^ s. ib ^ s. 2b^l zj-zf- 5W. 

10 2 

5-200nm^l 0.5-100/im^ ^ 10 yfl/cm 5] 7>^3 ^ 

M-^4^7}- flfl*l£|<H 7l# S^(^f , ^<H*t ^<2] ^"#nfl^ 4l^7|- 

£.5. ^1^5] 53* xcfl 7>^ ^ $l^r ##nfl#<5l iL^ 100«fl ^7\Q 

3. ^^o] t§=^ ^nfl^o. 7> ^ ^ 

<is> £ #^5] q-i-M ##*fl#£r ^ ^ 3*112., M-^ 
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3^§€ 3.7] # M-^ 371 2:^*1 ^ 2g-<£ifr ^«.o] ^nfl 

^ #Sl^ ^ 3.71^ -^^r^m Jl^l 3.7] 7]- ^ u|- 

t t^IbI*! <$<*\o] ^ n H.7l^ ^ #sl^ ^111- ^ 

^(band gap) a^Rr £^7> € ^ ^<$*M?\)5L & <£s^ 91 

±r Af^olrf. vc\-5}X\, ^ uf^ 37} 2^ ^ ^1 M"^ 4i 

4^1 71 ir ZlSLsL 
<19> ^ #^S1 q-^rfc;^, -^-7l3-4p 71^^-tf^. 3£^-§>ir Sj-*}- 7 ]^^ 5& 

^^B^ (sputtering), 1 3l*HJ (thermal or electron beam 

evaporation), ^li^M*! ^^-^(pulse laser deposition) -f-^ ilr^^ A ^ 

^5} 3^ ^ ^#afl# ol-g-^ 7l^> (vapor-phase 
transport process) 4 0 J=tr 7l^r 4M1 «V^^M1^, tM 

^ 71^3^1 ^ $1^. 

<20> ^^1 ##nfl ^2: ^^HHl $1^1, ^SH^^l u(-^Hl-^ 4 

^-uzf TJ-^ ^ofl n).^ 7l ^- Aj-ofl ^7-1, o>^-^ -fr7l^-# ^ ^ri- 

^-fr 7lx| ^li-f^- -^-71^ ^7fl^ 51-<?1^ ^Sfl -fM^ 7l^^ 

Mt-§-7Hl ^*tr4. ^71 o}<£-i§-fj- -^71^31 til^l*t^o] oflofl^ cl^^ol-cg 
[Zn(CH 3 ) 2 ], ^^m 6 > < a[Zn(C2H 5 )2 ], *r^ d Hl ^l°m[Zn(00CCH 3 ) 2 • H 2 0] , ^^^^bJ 
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^-^r^-[Zn(00CCH 3 ) 2 ] °}<£ °Hl^^HlSv|l ^S[Zn(C 5 H 7 0 2 ) 2 ] 

^, A o V 7l ^-^-fr 71^5] til^^^o] oflofl^ 0 2 , 0 3 , N0 2 , ^7), C0 2 ^-°] S.%& 

A. Q±.-Tfr-$c -fM-§-£l <*H^r C 4 H 8 (H a^^. 

<2i> o) io" 5 xflx] 760 minHg^l ^ 200 tfl*l 900 °C^1 -&5. 

i£-§- <#^, ^£ ^ ti>-§-#^^ *#^r£l- ^Hl ^^5]^r M- 

^ ^ W^l7l7l Mg, Cd, Ti, Li, Cu, Al, Ni, Y, Ag, Mn, V, 

Fe, La, Ta, Nb, Ga, In, S, Se, P, As, Co, Cr , B, N, Sb ^ US. ^l^^l ^:SLS- 
JfBl §>M- o^cq ^ S^Kr #5|-# «KSi*ll c| 5. 

^ ^ 91 A. o] ^ M g JE^r Cd# SL^Kr ^ wV^^Vcf. aJ- 7 ] 

-fM ^ *§~Sr o}^-^o. o. 7] ^.^ ^ 0.7]^ 7l^3V *Y^-7)o\] ^ 

<23> £ i4^^r ^cflo] 14^ ^fl^r MgO, CdO, GaN, A1N, InN, GaAs, 

GaP, InP °lf5j SJ-^-S. ^l^^l SJ-^-S ^ 

^ 7>^ ^ 51 3a^l^r ^ufl^€ ^°}^) M-i^B^l 
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GaN°] ^2^1 M-^ w>^o] ^Ajs]^ $1-^, 2. 3b°fl^ oj^ta 

^7>r ^ ^ ^ ^MM^uI, M-^^^fl^] Sift ^«Hf # 

£ tfls-H ^ *r 5^. 

<25> ^ A] 0^] 

<26> : -f}-e] Aj-ofl ^sJufltNa <4-Sl-6]-<g i4i^y>^-# s^-*Kr ^nfl 

<27> ^-g-7H -fM 7]^ ^ Cf^-, T^t I |l^c 5 >ol(Zn(CH3)2) 

^ 0 2 7}Z\} AA^r ?m ?} 0 d^r A J"7l ^-§-71 6fl 0.1 tfl^l 10 SCCI11 ^ 10 ^ 

*1 100 seem ^^r^ 1 }. o] nfl , £i&7l*||5>1 o}s^o- a]— §- 

*r53^. #71 alr-g-71 0.2 torrS] « 500°C^ ^5LS 1 ^91 -fr 

*]^*\, ^71 7]^ ^lH^ ^ -Sr^# Sf^-g-A]^ ^tS|-o>^ q- 

t4tf ^ ^^i^q-. n ^uzf a])^ f r el 71^ *MuflH=€ 

10 2 

<S M-i^rM 60nm^l^Jl ^^l^r l^m^J^^ , H5L~ 10 /cm 

<28> 

<29> Aj-7l -itSM-a} q^y]-^ ^nflo^ Aj^o. <g_g_ xfl^ ^ 

# -f-^fl ^H^cf. sg7H6fl &oH, "Orange II" -g-^* <^5-3- a}-^^ o. 
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<30> 5ml£] Orange II -g-^°l 4 7fl£] s^t]-. z]- 

Altl?MI cflfl ^ S?I# §>7l a lofl 7l^flsl tij-sq- zto] s^tt Orange II 

IS. 1] 
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5 *1?> 



<32> %&r% ^ A-D^l JE 4a ^ £ 4b$] 3 q-Bf^^cf. £ 4 

a^r ^ ^ aeflHS. M-Bfvfl ^o]j Lj s, 4b ^ 

^ %^Wr °l-g-*r°i 5 Al^> ^o> Orange III- ^sfl*r ^ ^ 

^ #5r°r < £ 4^4t t#1f °l^-*r ^ D£] ^-sfl^l <£S^£r ^ # 

^ -g-sflsl <gS^ 62%^ #^*r ^ ^ $1^. <>l^*r £ ^ 
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# 15Amo.S ^71-Al^l £-3fl€ €^§Hr 

nfl^ Jl^o] 2-3^fl ^7]-^ ^cf. 7l^^ H o V ^^: °l-g- 

«H ^<£^ ^7]-^ tfl^ 7l^Hl ^o><a^l M-i^ ^^l7l^r 

^flS7>^s:>S-S., n al-g- ^|*H, ^^^1 ^ #*fl# A f 
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[^T L * 1] 

#7] ^^wfl^€ tfSW-^l M-^ =£*fl 

2] 

7m, Aj-^o]^ 71^ « 7]&°.g, ol^o]^ ^0_5.JfB| ^U}^ ^o. ^ 

13^8" 3] 
13^* 4] 

*f|l^MI 5U°H, A o v 7l #3M-<3i7|| M-^ diJftQ <Q7$°- 5-200nm°lul, ^o]^ 
0.5-100^m 91 ?A^c ^^SLS. ^ . 

13^-* 5] 

^ll^Hl $X°]*\, ^7] >&$t°\<&A M-t ±.A?\ Mg, Cd, Ti, Li, Cu, Al, Ni, 
Y, Ag, Mn, V, Fe, La, Ta, Nb, Ga, In, S, Se, P, As, Co, Cr , B, N, Sb 3\ ES. 
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^l^Hl XH^l, ^sH-^ di^7l- MgO, CdO, GaN, A1N, InN, 

GaAs, GaP, InP SE^r <^oj sj-^s. °l^f-<H*L ^€ ^-^S. 
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